Holophyllin A (1), a novel rearranged abietane-type diterpenoid was isolated, together with a new diterpene glycoside, holophyllin B (2), from the trunk of Abies holophylla. The structures of 1 and 2 were established by extensive spectroscopic analyses and their absolute configurations were determined by ECD calculation. All the isolates were tested for their inhibitory effects on NO production in LPS-activated murine microglial cells.
constituents from Korean medicinal plants, we further isolated a novel rearranged abietane-type diterpene with spiro [4.5] decane structure, holophyllin A (1), together with a new diterpene glycoside, holophyllin B (2) (Fig. 1 ) from the n-hexane and EtOAc-soluble layers of the MeOH extract of A. holophylla, respectively. Shimagaki et al. reported two diterpenes as synthetic intermediates having the same skeleton as 2.
9,10 However, this Letter described the first isolation of a diterpene possessing the 6/6/7 ring system from nature. The trunk of A. holophylla (5.0 kg) was extracted with 80% aq MeOH (3 Â 5 L) under reflux and filtered. The filtrate was evaporated under reduced pressure to obtain a MeOH extract (280 g), which was suspended in distilled H 2 O and successively partitioned with n-hexane, CHCl 3 , EtOAc, and n-butanol. The n-hexane-soluble fraction and EtOAc-soluble fraction were subjected to repeated column chromatography on silica gel, Sephadex LH-20, and semipreparative HPLC to give compounds 1 (3.2 mg) and 2 (17.2 mg), respectively. Fig. 2) . HMBC correlations of H 3 -19 with C-3 and C-5 provided the connection of C-3 and C-5 and formation of ring A was confirmed by HMBC cross-peaks of H 3 -20 with C-1, C-5, and C-10. Ring B, which was adjacent to ring A could be deduced from the HMBC correlations of H-5, H-7 and H 3 -20 with C-9, and H 2 -6 with C-8. The HMBC cross-peaks of H 2 -11 with C-7, C-8 and C-9, and H-14 with C-7 and C-8 provided the connection from C-11 to C-14 through the spiro carbon at C-8. The cyclopentane ring C was confirmed by HMBC correlations of H 2 -11 with C-13 and H 2 -12 with C-14, and the isopropyl group attached at C-13 was 
and 14S
⁄ . The absolute configuration of 1 was determined by comparing the CD spectrum of 1 and the ECD spectra of the two possible enantiomers of 1. These spectra were calculated using time-dependent density-functional theory (TD-DFT) at the B3LYP/def2-TZVPP//B3LYP/def-SV(P) level for all Figure 3 . Experimental CD spectra of 1 (black), calculated ECD spectra of 1 (red), and ent-1 (blue).
atoms. 14 The CD spectrum of 1 displayed a positive n-p ⁄ Cotton effect at 304 nm (De = 3.8), matching well with the calculated ECD spectrum for 1 (Fig. 3) . Thus, the absolute configuration of 1 was assigned as 4R,5R,7R,8R,10S,13S, and 14S.
Holophyllin B (2) for 2a (Fig. 5) . Therefore, the absolute configuration of 2 was assigned as 4R,5R,9S,10R, and 12R. The D-configuration of sugar was determined by GC/MS analysis. 8 The biogenetic origin of 1 and 2a can plausibly be tracked back to the most common compound, abietic acid (Scheme 1). Allylic oxidation at C-9 and epoxidation at C-7/C-8 and C-13/C-14 of abietic acid generates intermediate i. After opening of the epoxide ring at C-7/C-8 and a pinacol-like rearrangement, compound 1 might be formed having a spiro [4, 5] decane structure. Compound 2a could be derived through biosynthetic intermediates ii and iii. Abietic acid underwent isomerization to yield ii with the formation of D 8(14) and D 13 (15) , and further C-12 and C-14/C-15 may be oxidized and epoxidized, respectively, to give intermediate iii. The 6/6/7 ring system of 2a could be formed through a pinacol-like rearrangement. Antineuroinflammatory activities of the 1, 2, and 2a were evaluated for their inhibitory effects on NO production in lipopolysaccharide (LPS)-activated murine microglial cells because the n-hexane and EtOAc-soluble layers of the MeOH extract of A. holophylla showed inhibitory activities on NO production (IC 50 8.21 and 38.33 lg/mL, respectively). Compounds 1, 2, and 2a moderately inhibited NO production with IC 50 values of 18.59, 29.78, and 24.80 lM, respectively, in LPS-stimulated BV-2 cells without cell toxicity (L-NMMA, positive control, IC 50 17.24 lM). We also tested the cytotoxicity of the compounds 1, 2, and 2a against A549, SK-OV-3, SK-MEL-2, and HCT-15 human tumor cell lines using the sulforhodamine B (SRB) assays in vitro, but they were inactive (IC 50 > 10.0 lM).
